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(54) RECORDER USING ANALOG NONVOLATILE MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To constitute a recyclable camera 
having a simple structure by using a flash memory in which 
data can be written at a high speed. 

SOLUTION: A camera section 9 which uses a flash memory as 
a recording medium is provided with a solid-state imaging 
device 2, a CDS 3 which sample- holds a voltage relying upon 
charges swept out from each pixel of the device 2, and an 
analog flash memory 4 for storing the charges which vary 
depending upon the sample-held voltage in the cell 
corresponding to each pixel of the device 2. Therefore, a 
recyclable camera having a simple structure can be constituted. 
When the camera section 9 is brought in a laboratory section 
10, the data are down-loaded from the memory 4 and the 
luminance and the color difference of the data are adjusted by 
means of an analog signal processing section 7. In addition, a picture is printed by means of a 
sublimation type printer 23. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention records a record signal on nonvolatile memory in 
analog especially about the recording device which records an image and voice using 
nonvolatile memory. 

[0002] 

[Description of the Prior Art] The flash memory is electrically known as user-friendly 
nonvolatile memory in which the writing and elimination of data are possible. As each 
eel of this flash memory is shown in drawing 10 , the laminating of the control gate is 
carried out on the floating gate insulated electrically, and the writing to this eel gives the 
high voltage to the control gate and a drain, and is performed by grounding the source 
and pouring an electron into a floating gate. Moreover, the high voltage is given to the 
source at the time of elimination, it grounds the control gate, makes a drain open, and is 
performed by drawing out an electron from a floating gate using tunneling. 0/1 of 
information is held and read by **/nothing. [ of the electron to this floating gate ] 

[0003] The flash memory possesses the memory array by which this eel was regularly 
arranged on the flat surface, the line decoder and train decoder which specify the location 
of the row and column of a eel which begins to want to read of them (or I want to write 
in), and the I/O control circuit which controls write-in data and readout data, as shown in 
drawing 1 1 . 

[0004] At the time of the readout of data, writing / readout control signal (WE) is read, it 
controls in the condition, and the line address and the train address of a eel are specified 
by the line decoder and the train decoder, a chip selection signal (CS) is changed to a 
chip-select condition, and an output-control signal (OE) is changed to data output 
enabling state, and the data of the specified eel are outputted from an I/O control circuit 
(Dout). 

[0005] Moreover, WE is written in at the time of the writing of data, and it controls in the 
condition and the line decoder and train decoder of a eel are specified in a line address 
and the train address, CS is changed to a chip-select condition, and OE is changed to data 
input enabling state, and it writes in the eel which specified the data (Din) inputted from 
the I/O control circuit. 



[0006] This flash memory is used for record of the image data of a digi tal still camerae tc. $ 
[0007] This camera For example, the lens 1 which captures an image as shown in 
drawing 9 , CCD image sensor 2 which changes an image into an electrical signal, and 
CDS3 which carries out sample hold of the output signal, The A/D-conversion section 14 
which changes this signal into a digital signa l, and the signal-processing section 15 which 
performs signal processing of brightness or the color difference, The compression zone 
16 which carries out compression coding of the digital data by which signal processing n 
was carried out, and DRAM 17 whi ch stores th e encoded data temporarily. The flash 
memory 18 which store s the data read from DRAM17, a CCD image sensor ~ two -- a 
charge -- sweeping out— a sake -- a clock - outputting -- perpendicular a driver -- five 

- each part -- actuation — a synchronization -- taking -- a sake - a clock — generating — a 
timing generator - (- TG --) -- six the whole -- managing -- a microcomputer - seven 

— having ~ **** . 

[0008] the electrical potential difference of each pixel swept out one by one from CCD 
image sensor 2 with this still camera this — it sweeps, sample hold is carried out by 
CDS3 to the timing of****, and it is changed into digital data in the A/D-conversion 
section 14. Subsequently, signal processing, such as brightness and the color difference, 
is performed in the signal-processing section 15, and after the data by which JPEG 
compression was carried out and compression coding was carried out in this way by the 
compression zone 16 are stored in DRAM 17, they are read from DRAM 17 and are once 
recorded on a flash memory 18. About 1/of image data is compressed into 7 by this JPEG 
compression. 

[0009] Since the drawing speed of a flash memory 18 is slow, DRAM 17 is placed. 
Although the 1 million-pixel product is made from CCD image sensor 2, in order for the 
writing to the usual flash memory to take the time amount for 10 to several 100 
microseconds, time amount is taken too much and a seriography also becomes impossible 
in writing the data for 1 million pixels in a direct flash memory. Therefore, the data by 
which compression coding was carried out are once saved up to DRAM 17, and he reads 
from DRAM 17, and is trying to write in a flash memory 18 over time amount. 

[0010] 

[Problem(s) to be Solved by the Invention] However, thi sdigital still camera h as 
complicated structure, and a miniaturization is difficult for it, and the reduction in a 
manufacturing cost is also difficult for it. Since the complexity of this configuration has 
the slow drawing speed of a flash memory, that the configuration which complements it 
is also required results. 

[001 1] Recently, th e flash memory in w hich high-speed writing is possible is developed. 
In this flash memory, as shown in drawing 8 , the level difference was prepared in the 
memory cell, the floating gate (FG) is arranged so that this level difference may be 
straddled beside the control gate (CG), and at the time of data writing, an electron goes 
straight on in the direction of an arrow head, and is efficiently injected into the vertical 
section of FG. By this memory, a write-in electrical potential difference can be set up or 



less [ conventional ] to 1/2, and drawing speed can be set up 50 times (the write-in time 
amount of one eel is about 200ns) over the past. 

[0012] The flash memory in which this high-speed writing is possible is used for this 
invention, it is easy to constitute, and it aims at offering the recording device which can 
record an image and voice the account of an analog with high precision. 

[0013] - - - 

[Means for Solving the Problem] So, in this invention, when recording an image, the 

charge of the amount decided by the amount of charges generated by each pixel of a solid 

state image sensor is accumulated in the eel corresponding to each pixel of nonvolatile 

memory. 

[0014] Moreover, when recording voice, a sound signal is sampled and the charge of the 
amount decided by the sampling value of a sampling point is accumulated in the eel of 
nonvolatile memory. 

[0015] Thus, image data and voice data are recordable as an analog quantity by 
accumulating the amount of charges according to the amount of data recorded on the 
floating gate of each eel of nonvolatile memory. 

[0016] Therefore, in the recording apparatus of this invention, an AID c onverter, 
compression coding / elongation decryption circuit, the memory for butters, etc. become 
unnecessary, and a configuration j>ecomes_ easy. Moreover, since there is no degradation 
of the data based orLAyD_conversion, or the quantization noise and operation error in the 
case of compression coding and impossible compression is not performed, either, highly 
precise record and playback of an image or voice are attained. 

[0017] 

[Embodiment of the Invention] Invention of this invention according to claim 1 
accumulates the charge of the amount decided by the amount of charges generated by 
each pixel of a solid state image sensor in the recording device which use s nonvolatile 
memory as a record medium in the eel corresponding to said pixel of nonvolatile 
memory, anffrecords an image, and the charge of the amount generated by each pixel of a 
solid state image sensor is recorded on nonvolatile memory as an analog quantity as it is. 
[0018] Invention according to claim 2 can form this solid state image sensor and 
nonvolatile memory into 1 chip collectively on one semi-conductor substrate, and can 
attain small ligh toeight-ization of equipment. 

[0019] In the image recording equipment which uses nonvolatile memory as a record 
medium, invention according to claim 3 can prepare the sample hold circuit which carries 
out sample hold of the electrical potential difference depending on the charge swept out 
from each pixel of a solid state image sensor and a solid state image sensor, and the 
nonvolatile memory which accumulates the charge depending on the electrical potential 
difference by which sample hold was carried out in the eel corresponding to each pixel of 
said solid state image sensor, and can constitute the recycle mold camera of easy 



structure. 

[0020] Invention according to claim 4 can form this solid state image sensor, a sample 
hold circuit, and nonvolatile memory into 1 chip collectively on one semi-conductor 
substrate, and can attain small liejtitweight-ization of equipment. 

[0021] Invention according to claim 5 downloads the image data recorded on nonvolatile 
memory. By putting the digital disposal circuit whic h is lab equipment which prints an 
image, and which processes the image recorded on claims 3 and 4 with the image 
recording equipment of a publication, and adjusts brightness and the color difference on a 
lab side, after carrying out signal processing The configuration of a recycle mold camera 
can be simplifie d, and even if a digital disposal circuit becomes complicated, it is not 
necessary to change a camera side, and it can respond, without raising the cost by the side 
of a camera. 

[0022] In the image recording equipment with which invention according to claim 6 uses 
nonvolatile memory as a record medium A solid state image sensor and the sample hold 
circuit which carries out sample hold of the electrical potential difference depending on 
the charge swept out from each pixel of a solid state image sensor, The digital disposal 
circuit which adjusts the output voltage of a sample hold circuit, and the nonvolatile 
memory which accumulates the charge depending on the adjusted electrical potential 
difference in a eel can be prepared, and the usual camera can be constituted by placing 
into a camera the digital disposal circuit which adjusts brightness and the color 
difference. 

[0023] Invention according to claim 7 can form this solid state image sensor, a sample 
hold circuit, a digita ljdisposal circui t, and nonvolatile memory into 1 chip collectively on 
one semi-conductor substrate, and can attain small lightweight-ization of equipment. 
[0024] Invention according to claim 8 records the image data of a still picture or an 
animation on nonvolatile memory, and only as a camera, there is no image recording 
equipment and it can be used as a video camera. 

[0025] the image processing by the side of a lab is easy for invention according to claim 
9 by recording the data showing the recording information at the time of image 
photography on nonvolatile memory collectively, and recording the brightness at the time 
of photography, shutter speed, the distance of a photographic subject, photography time, 
the contents of photography, etc. ~ and it can have advanced features. 

[0026] Invention according to claim 10 samples the sound signal containing the 
frequency of at least 5kHz or more in the sound recorder system which uses nonvolatile 
memory as a record medium, the charge of the amount decided by the sampling value of 
a sampling point is accumulated in the eel of nonvolatile memory, voice is recorded, and 
musical analog recording also becomes possible. 

[0027] Invention according to claim 1 1 combines voice, and records it on the nonvolatile 
memory of claims 1, 2, 3, 4, 6, 7, 8, or 9 which record an image, and since the recording 



method in this nonvolatile memory does not change with an image and voice, it can 
record an image and voice on the same nonvolatile memory. 

[0028] In the sound recording equipment which uses nonvolatile memory as a record 
medium, invention according to claim 12 can prepare the microphone which changes 
voice into a sound signal, the sample hold circuit which samples a sound signal, and the 
nonvolatile memory which accumulates the charge decided by the electrical potential 
difference sampled in the sample hold circuit in each eel, and can constitute the sound 
recording equipment without a rolling mechanism of MEKARESU. 

[0029] Invention according to claim 13 can form a sample hold circuit and nonvolatile 
memory into 1 chip collectively on one semi-conductor substrate, and can attain small 
lightweight-ization of equipment. 

[0030] invention according to claim 14 is easy in processing edit of record voice by 
recording collectively the data in which the recording information at the time of sound 
recording is shown on nonvolatile memory, and recording a sampling frequency, a 
dynamic range, sound recording time, the contents of sound recording, etc. — and it can 
have advanced features. 

[0031] Invention according to claim 15 can establish the playback device which reads the 
sound signal recorded on nonvolatile memory, and is reproduced, and can use equipment 
according to claim 10, 1 1, 12, 13, or 14 as rec/play equipment. 

[0032] Hereafter, the gestalt of operation of this invention is explained using a drawing. 

[0033] (1st operation gestalt) The 1st operation gestalt explains t hg camera of a recycle f 
mold. The camera of a recycle mold is called the disposable camera said by the so-called 
film formula, a user purchases the camera with which the flash memory which is a recorc 
medium was built in , and after photography is passed to a lab the whole camera and 
requests DPE. In a lab, after the camera which read the data recorded o n tiie flash 
memory, an d printed and collected images eliminates the data of a flash memory, it is I 
turned to recycle. ™ 

[0034] The lens 1 with which this recycle mold camera captures an image as shown in 
drawing 1 , CCD image sensor 2 which changes an image into an electrical signal, and 
CDS3 which carries out sample hold of the output signal, The analog flash memory 4 
which records the signal of each pixel of CCD2 on each eel in analog, a CCD image 
sensor — two — a charge „**********„ a sake — a clock — outputting — perpendicular 
- a driver -- five - each part — actuation — a synchronization — taking — a sake — a clock 
-- generating -- a timing generator - (- TG --) -- six - a lab - a side — connecting - a 
sake -- an interface -- eight - the whole - managing -- a microcomputer -- seven - 
having — **** . 

[0035] Moreover, the lab section 10 into which this recycle mold camera section 9 is 
carried is equipped with the interface 21 for connecting with the camera section 9, the 



analog signal processing section 22 which performs signal processing of brightness or the 
color difference, and the idye sublimation printer 23 which prints an image. 

[0036] The flash memory in which the high-speed writing of the structure shown in 
drawing 8 is possible is used for the analog flash memory 4. Although the charge of the 
amount decided by the electrical potential difference which joins the control gate (CG), 
and its impression time amount is accumulated in the floating gate (FG) of each eel of 
this flash memory, this amount of charges will express an analog value. 

[0037] the electrical potential difference of each pixel by which CDS3 is swept out one 
by one from CCD image sensor 2 in this camera section 9 - this ~ it sweeps, sample hold 
is carried out to the timing of ****, and the sequential output of the difference of this 
electrical-potential-difference value and reference voltage is carried out. 
[0038] The analog flash memory 4 has the eel corresponding to each pixel of CCD2, if 
the electrical potential difference depending on the charge generated by each pixel from 
CDS3 is outputted, will impress the electrical potential difference to a corresponding eel, 
and will perform the writing to the cel. 

[0039] Consequently, the charge depending on the amount of charges generated by each 
pixel of CCD2 is accumulated in the floating gate (FG) of each eel of the analog flash 
memory 4, and the photography image in CCD2 is recorded on it by the analog flash 
memory 4 in analog as it is. 

[0040] Since the write-in time amount in one eel of this analog flash memory 4 is about 
200 nanoseconds, it can record the static image of one sheet photoed by 1 million-pixel 
CCD by about 200 mses. 

[0041] Moreover, the write-in time amount to this analog flash memory 4 can be further 
shortened by establishing two or more sample hold circuits in CDS3. in this case, the 
electrical potential difference of each pixel swept out one by one from CCD image sensor 
2 - two or more sample hold circuits — distributing — each circuit - sample hold ~ 
carrying out — the output of each sample hold circuit ~ two or more eels of the analog 
flash memory 4 ~ time sharing ~ or it inputs in juxtaposition, therefore, each eel ~ 
setting - writing ~ time sharing -- or since it is carried out in juxtaposition, the whole 
write-in time amount becomes short. 

[0042] Moreover, if the data of an are recording eel are fed back at the time of the charge 
storage to analog flash memory 4 each eel and it writes in it as compared with an input, 
dispersion in a stored charge bit will be suppressed greatly. 

[0043] The camera section 9 with which record of an image was able to be managed is 
carried to the lab section 10, and the signal recorded on each eel from the analog flash 
memory 4 of this camera downloads it. To this signal, signal processing of brightness or 
the color difference is performed in the analog signal processing section 22, and an image 
is printed by the idye sublimation printer 23. 



[0044] After eliminating the data of the analog flash memory 4, the reuse of the collected 
camera section 9 is carried out. 



[0045] Thus, since the image is recorded in this camera system using an analog flash 
memory, an A/D-conversion circuit, the coding network of compression and elongation, 
and the memory for buffers are unnecessary. Moreover, the_n eed of a digital disposal 
c ircuit of putting on a camera side is lo st. Therefore, the configuration of the body of a 
camera can be simplified extremely and the miniaturization of a recycle mold camera and 
low cost-ization are attained. Moreover, there is also little power consumption. 
[0046] Moreover, small lightweight-ization of equipment can be further attained by 
forming a CCD image sensor, CDS, an analog flash memory, V driver, TG, a 
microcomputer, an interface, etc. into 1 chip collectively on one semi-conductor 
substrate. 



[0047] Moreover, in digital processing, degradation of the data based on a quantization 
noise and an operation error occurs at the time of carrying out A/D conversion of the 
analog value, or the time of compression, but with this camera, since degradation of the 
data based on a quantization noise and an operation error is not generated since it is 
analog processing, and impossible compression has not been carried out, either, record 
playback of the highly precise image can be carried out. 

[0048] Moreover, compared with the camera which uses a film, this camera has 
unnecessary actuation of exchange of a film, winding up, rewinding, etc., and i s excellent 
inoperabilit)^ 

[0049] moreover, there are dominance points — since there are also few device systems, it 
is reliable at low cost, and the data at the time of photography etc. are put into that the 
cost at the time o f recycle is cheap (exchange films are needlessness, such as changing of 
exchange of needlessness and a film, winding up, rewinding, and covering) and the 
expiration date in about two years if it is a film — for a long time. 

[0050] In addition, although this operation gestalt explai ned the recycle mold camera, as 
shown in drawing 3 , it is also possible to arrange the analog signal processing circuit 22 
before the analog flash memory 4 of the camera section 9, to arrange LPF25 after the 
analog flash memory 4, and to constitute the usual camera. 

[0051] moreover, the image processing byihe^ side of a lab is~eaSysfor an analog flash 
memory by b eing^ablej o record the analog value or digital jvaluetJt t he data showing the 
recording information aTthe time of pnotography, suehras brightness at the time of 
photography, shutter speed, distance of a photographic subject, photography time, and the 
contents of photography, collectively, and recording such data — and it can have ^ 
advanced features. 

[0052] Moreover, it is also possible to carry out digital processing of the analog quantity 
accumulated in the analog flash memory 4. In that case, as shown in drawing 2 and 



drawing 4 , the analog value accumulated in the analog flash memory 4 is changed into 
digital value in the A/D-conversion section 90, and picture signal processing is performed 
by the digital digitaTdisposal circuit 24. ' l m 

[0053] Moreover, things other than the printer of a sublimation mold can also be used for 
the printer 23 installed in a lab. 

[0054] Moreover, record of a dynamic image is also attained by speeding up further the 
drawing speed to the analog flash memory 4. 

[0055] Moreover, although CCD is used as an image sensor with this operation gestalt, it 
is also possible to use an MOS image sensor etc. 

[0056] (2nd operation gestalt) The 2nd operation gestalt explains the case where voice is 
recorded using an analog flash memory. 

[0057] Drawing 5 shows the principle in the case of recording a sound signal by the 
analog flash memory. A sound signal is sampled with a fixed time interval, and the 
analog value of the sampling point is written in an analog flash memory. At the time of 
playback, an analog value is read and amplified from an analog flash memory, LPF is 
integrated, and a sound signal is reproduced. 

[0058] The recorded message sender for telephone using this analog flash memory 
possesses the microphone 3 1 which changes voice into a sound signal at the Records 
Department 40 as shown in drawing 6 , the amplifier 32 which amplifies a sound signal, 
the sample hold circuit 33 which carries out sample hold of the sound signal, and the 
analog flash memory 34 which records the analog value of each sampling point, and 
possesses the amplifier and LPF35 which amplify and integrate with a regenerative signal 
at the playback section 41, and the loudspeaker 36 which carries out [ voice ] sound 
emission. 

[0059] With this equipment, the sound signal outputted from a microphone 31 is 
amplified with amplifier 32, and a sample hold circuit 33 samples a fixed period, and 
holds the voltage level in a sampling point. This electrical potential difference is 
impressed to the eel of the analog flash memory 34, and the charge depending on the 
sound signal level in a sampling point is accumulated in the floating gate (FG) of a cel. 
[0060] A sound signal is recorded on the analog flash memory 34 by carrying out 
sequential are recording of the charge depending on the sound signal level of each of this 
sampling point at each eel of the analog flash memory 34. 

[0061] When the write-in time amount of this analog flash memory 34 is 200 
nanoseconds, the analog value when sampling a sound signal can be written in with 
allowances with the sampling frequency of 44.1kHz of the stereo specified by the 
specification of CD etc. 



[0062] At the time of playback, after having read the voice data written in the analog 
flash memory 34, amplifying and integrating amplifier and LPF35, sound emission is 
carried out from a loudspeaker 36. 

[0063] Thus, record of the music containing the frequency of at least 5kHz or more is 
attained by using the analog flash memory in which high-speed writing is possible as a 
record medium. 

[0064] Thus, a recorded message sender for telephone without a rolling mechanism can 
be constituted by using the analog flash memory 34. Moreover, since A/D and the D/A 
circuit which the digital recorded message sender for telephone needs, 
compression/elongation circuit, the memory for buffers, etc. are unnecessary, this 
equipment can improve convenience, such as formation of small lightweight, low-cost- 
izing, high-reliability-izing, and improvement in the speed of a access speed, 
reinforcement, and earthquake resistance, and there is also little consumed electric 
current. Therefore, this equipment will be equipped with many portable and various 
conditions for which the recorded message sender for telephone for mount is asked. 
Moreover, the effectiveness which was excellent also in the home youth is demonstrated. 

[0065] Moreover, since degradation of the data based on A/D conversion, or the 
quantization noise and operation error at the time of compression does not occur with this 
equipment, highly precise sound recording playback is possible. However, in each eel of 
the analog flash memory 34, although it may become a noise when there is dispersion in 
stored charge, this noise can be made unclear by arranging an integrating circuit to an 
output stage. 

[0066] Moreover, if the data of an are recording eel are fed back at the time of the charge 
storage to analog flash memory 34 each eel at the time of sound recording and it writes in 
it as compared with an input, dispersion in a stored charge bit will be suppressed greatly. 

[0067] moreover, easy [ in processing edit of record voice ] by being able to record 
collectively the data in which recording information, such as a sampling frequency at the 
time of sound recording, a dynamic range, sound recording time, and the contents of 
sound recording, is shown on the analog flash memory 34, and carrying out like this — 
and it can have advanced features. 

[0068] Moreover, it is also possible to carry out digital processing of the analog quantity 
accumulated in the analog flash memory 34. Sample hold is carried out in a sample hold 
circuit 33, and it accumulates in the analog flash memory 34, and after inputting the 
output of CD or MD, or the output of digital amplifier through the digital interface input 
section 5 1 and changing into an analog signal by the D/A transducer 52, at the time of 
playback, the data read from the analog flash memory 34 are changed into a digital signal 
in the A/D-conversion section 90, and the example which outputs a digital signal is 
shown in drawing 7 through the digital interface output section 53. 



[0069] Thus, in an analog flash memory, an image and voice can be accumulated by the 
same method, therefore an image and voice can also be recorded on an analog flash 
memory together. 

[0070] Moreover, although each operation gestalt explained the case where a flash I jp 
memory was used as a record medium which records an image and audio analog data, I 
you may make it record analog data using nonvolatile memory, such as E2ROM and j 
ferroelectric random-access memory. 

[0071] 

[Effect of the Invention] With the recording apparatus of this invention, since image data 
and voice data are recordable as an analog quantity, A/D, a D/A converter, compression 
coding / elongation decryption circuit, the memory for buffers, etc. are unnecessary, and 
a configuration can be simplified, so that clearly from the above explanation. Moreover, 
since there is no degradation of the data based on a quantization noise and an operation 
error and impossible compression is not performed, either, highly precise record and 
playback are possible. 

[0072] Moreover, structure is easy, the recycle mold camera which applied this invention 
can be lightweight[ small and ]-ized, and reduction of a manufacturing cost is possible for 
it. Moreover, a high-definition image is recordable. Furthermore, recycle processing of 
this camera can be easily performed to a lab side. 

[0073] Moreover, it can be made the configuration without a rolling mechanism of 
MEKARESU, and there is little failure, the sound recording equipment which applied 
this invention can improve the formation of small lightweight, low-cost-izing, high- 
reliability-izing, reinforcement, earthquake resistance, etc., and there is also little 
consumed electric current. Moreover, it also has the convenience said that a access speed 
is high-speed. Thus, it has all the properties that suit a pocket device and a mounted 
device. 

[0074] Moreover, since the recording device of this invention is recording an image and 
voice on the flash memory by the same recording method, it can record an image and 
voice on the flash memory of one sheet collectively. 



[Translation done.] 
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i * y rft Lfc; t £*tisk -rtm&x s we**>b* 

m- i. c t i¥s®it?m%m 3 * 4 iztmnmm 

siu&k, 

MES*utffiKtt?«-ft«»S:-feM:WJW-*^JWft 
tts^yfcfc«;tft£fcfc1MH:*ftB«ia»SB. 

6fciE«tf>BfHaB!E. 

[ff*3S8 3 UE3RWSttJ<tU(cffjIJI4fcl4»B 40 

mm^-ft mmtz -i k ^stk-rfttf^JS k 

2, 3. 4, 6*fctt7£iBttafift!EIi&B. 
[IW319 3 mPF9Bt&**V£* WMNWWB, 

mm&xtr-f&wtxKm-izbiMkt-i-i 

mm. 1 , 2 , 3 s 4 , 6 4 fcli 7 £IBtt0flfflEil£ 

[n$9 1 o j * y Srie^^ftt t-cf&B 

fftfF?"ie«8ltC*i^T. 

^«flr< k t> 5 k H zfiLh«)ffliHR*-frtr^'<i#*-9-v 
ry y?L, y-yrv yf&wtyrv vrmzi^x 50 
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ife4 ft**>*»*TO0fctt** y w-fe/WcWILTW* 

*Eir*-ft - k ^itafc-r ftwwaea. 

[M$$ 1 1 ] ffi<SHEIH-ftff:£JS U 2 , 3 . 
4, 6.' 7 % 84fctt9«»flWM!t>«*yfc, UEtf* 

W?*E»§SB. 

■[1t*JHl 2 ] - ^WfMtjcty^ESttftkL-rttffl 

f ftfittafflctivvc. 

^*fcfR*Wfc38iW-ft^ ? k . 

mtvyrii'ft-Ji'Vm&X'yyrv yfZtitiW&z 
£oxmz>mi&±Mzwmtz>*n%&**:Vk 

i mxm i 3 3 wE^^ryw.-^ HB»at^R»» 

tt> * y * 1 otftfmfcgfiLkfc £b&>X 1 •f-vT-fLL 

[ m$]g 1 4 ] lirasrcwHLx * y fc. «^w>s« 
fli«i*i-T-^*flWTiE»tftck*«fai:-r6a 

1 0 . 11, 12 4fctt 1 3 lcElfe?>g€£E. 
Bk-fftlMWIlO. IK 12. 13 4fcttl4KE 

[%Bfl^ffl^§iB^] 

[000 1] 

[»»0Bi-ftftSMi'If] *«Wtt, 
ffifflLTB«^?f*a»t-ftiEIBeiJcBJU. 

T'3>ft„ 
[0002] 

ykLTttfeifC^ft. ;<0777yj^t l J^l' 

is. 111 oteisti^tc, ««w«ei»sftfc»jtty- 

tf=sr*rftft. . v-xiznmnzs-t. 

m&y-h*ffl&L* VisJyZX-TyizL. by* 
■CflHlwo/l KABSSiift. 

[000 3] 77 v^a^tytt. 01 l(C*f J:5 
fc, ^cO-«r;^ J Pffi±tcaBiJIEL<E^J$^p< ; ey T 

•fe/K0ffk?iJ^{aSSr^tftfi : T3-^a^JT 

ft I /On >- hn-;HlJSSk SrftiiLTV^ft . 
[0004] r-^oK»<f tflrtti, »S3i»/K* 
«U««IHi# (WE) ^I*t'L«titiJf»L. ■fe/PW 
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x-%%. i.i-y rmm* (cs)^7 rmwm 
asawwif- (oe) ZT-fftjj'f 

yhO-/KMIg&*^ai* (Dout) -t*. 
[000 5] T-*tf>«£3&M*K:fcL WESrS 

(Din) fciSgLfc-k/t*:»*atJ. 

[00 06] ^cO^^-y^j-^t'Jti. mUf^risflV 

[0007] -rotf^kL MiJiH9lCSrrJ:ofc, 

c c damr*? 2 i: . %<r)&ftmz*r>r)i>*->vY 

RAM17fc s DRAMYIfr^WifrlilLtz'T'-fZftiWrf 
lyyy^Ajt^Ul&t. CCDSHR#?2K«fffcfll 

(TG) 6t^«sSrfS-rS^3> 
[00 0 8] i^>Xf-A-Xr^5TJi. CCDt6m«^2 
*4Sy^CDS3fcJ:9lfV7;W?-A'K§*U A 30 

fZT-?t>\ -I, DRAM17tC#t4>fL3tf^, DRA 

6. i<OJPEGffi»fcJ:0B*7'-^4»l/7fc£E 
[00 0 9] DRAM1712. 

ayjLauewiv^AfcjBj^Tv^ . c c Dawaff 2 

1 0 0 TTHfSI nm&tfft t>tlT V ^ & atta 77 40 

0 0-7 ?nfW3l5ISfc5W4fc*. 1 0 07Jffi*^) 
7 y y y * 'J t»S atW)TJ4ftia3& t 

JEBKflHHt$*irt:7*-** D RAM17fc-fl8W>&*» 
D R A M17*»MfoWJf LTBMBfciflfC 7 y v « 

[00 10] 

■ ^ivii* y\t . mwmch o . *s*bwi t so 
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[0011] latia^W^y'yya^ 

h (FG) £ s WHIiy-h (CG) C^SMtr 

#£Epo# itOKiCt IX F Ga£gffi(c%*& < 
til, Z0)**VCK* «&&*«Efcfl&3tW>l/2fil 

Tfc. ##&&a£££#<05 0{g < l-fe/UO* 

* &*"saa*» 2 o o n s mg. ) fcisjrr s ^ t *«r * 

So 

[0012] 5^^^=5:77 •/ 

[0013] 

#H»c*«&*-s-fe;i'fc:W* tx us . 

[ 0 0 1 4 ] ifc. #^*IE»f 

[0015] dc^J; 3 ^»5MtX t U o#-b;K0i* 

[0016] *%.Wnm£mX'li. A/D 

[0017] 

[^Bfl^njfs^^] fjiDiwa i izmmnftw 

4. 

[0018] H#H2 tcBB«»Wtt. ^WSft««^ 
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[00193 n$g3(cettoaB)iii, *nm.* *y 

^aflflW#B^4>»&iBS*ifc* 

\jw Dvmtttmm-h 4 . 

[00 20] f8$«4 tZKttOftffli*, ^ (OBIWIiMt 

7 . V>7)l*-)V K0B2MflFWBtt.X t >J £ 1 o<9 10 
^«cS«0:tCi k#>T 1 f - ■/ 7°-f b L i> ^T'J> 0 , £ 

[002 1] ll*«5(cEao3KBI4, TOBSttXt'J 

fct*. B<££ryyM-4. A\,zifflmW& 

imgrnx-miztimmmmtz y xmx-b o , 

«e«^*lllE*4*9fflaiIIR*? #Hfc«< £ fc 

*%*.-nz-tfr. tixym^^vzitfittzttfcth 20 

£fc#-CS4. 

[0022] H$*6 (cEttOftffll*, T»SHf* * U 

mzmFthWtttvrjvK-n Yth^-yr^- 
&mwm»t , i»3*ifc*Ecflsw-4*Sf£-fe 

i.z^xmn^^y^m-h^ttfix-th. 30 
[0023] mmi te««jMBtt, 

'J £ 1 o^iNWMSaLhtc* fcftT 1 f-yrftUfc 

[0024] IB*JS8(cSttOJWWi. *#?&fl^ t V 
tcff±Bifctt»B*5B«T--* SrE»t 4 J: 3 Lfc 

[0025] M$g9 £Ett0«$ii. *»f&tt> * y 

#*4 i i: K i -5 T 5#«T«BflMBl3WSSfioMa 
fHfrC£4. 

[0026] mm oizimwmit. Tmmt** 
y ztammt Lxwathftptsmmzti^x , ^ 

yv^U y-y7V>7'&.c?>yy7 ) )y7t&<>z£r>x& 
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[0027] frM 1 1 fcBtttftfHHIi, B&srien-r 
4M*fll* 2, 3, 4. 6, 7, 8ifc«9tf*RWS 

0. i^iW6ttXtyfcfe»t6iMa^ttB*i:ffJ» 

■yfclBIW-ii-i:^**.- 
[0028] IS^JS 1 2 CGftaftHt*. * 
y*EII«*kLT{lfflr4««!aifc*5^T. W^5r 

s^fi#fcSE«i-4 v>r ? fc . y y? 

4. 

[0029] IS^JS 1 3lCiei8«Ol6HJ{J^ 

iv h ms&atPrw^tt^ * y * 1 t 

[0030] 1 4CEa<7)iKHtt. 

i3fcLfct<o"C*o. "frvryv/ffliHL /-f-ts 

4. 

[003 1] 1 5fcE«<^MBtt, ^*»HLXt 

y ciE«siifcff^<i^*i!»aj Lxwk-tmmffi 
zmnzhnx'h*). msmio. 11, 12. 134 
fcti 1 4 mem^a^usgak LTfflv^4 z t i?x- 

*4. 

[0032] lilT. *^£OHSfe^®{CO^T. Hffi 

[0033] (m cDHs&Em ) « 1 (ommmmxn. 
k*s*i4 fc^-c* 0 . mmmt. tmrnfox-hh? ? 

[0 0 34] ;«y-9->f^/HS*>5tt, Hlfc^-i 
dt. H^^KOiiOl^yXik, B«*«ftfi-f*:3E 
8W4CCDJWK^F2i:. ^tH^m^-fyT^ 
-)V h"T 4 CDS3i:, CCD 2 0#B%affi?£4Mr 

CCDW&n^lzmffim&LntzfrntU";? 

tdh<n?Uv?*^^h9Az.y7 i J3.*\/--9 (T 
G) 6fc'. 5#MklMW4fcft«'f >-^-7x-fX8 
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[00 3 5] ttl. ZW)V4?tVmX7®9t>m-h 
[00 36] '/yj-^t^Cii 08 iz 

( fg ) ®my-b (cg> {cto^mEt-?-^ 

[00373 .Itf);M7S59T-l±. CDS3#CCDS 
«SH t 2*»fe)I»3f*lB$*i4*WRW«Et, -Off 

[0 0 38] 7^77 7^^*^4(1 CCD 2 

[00 39] -e^m. Tta^^'/^A^t^fO 
#-t7KO??j8?-'- b (FG) (=(4. CCD2<3#B*T 
^Sftfc*lWfc«^**WMH*3*U CCD 2 

-£<7)4477-n^7 7-y^***';4 

[0040] u^7to/757^t l J4c7)l-fe/l^ 
■CO»Sa»^iai4ft2 0 07-/»T»4fe», 1 0 0 
7JB^OC C DTlii*§ft/£ 1 fe«Dff±MfilSr^2 0 0 

[004 1] ic0T^o^'77 y^i^ ; eii4^ 
Si&lSISii:, C D S 3 CWt^TM-* K 

*. CCDWR«^2*»4>Jil<W»SaiS*i* 

ft. #-fc;Wctsvvc. »Sa»jW«rt!4feliM5i»t: 
ff=flr*>*L4<0T, £«k^&&*«8S14«<44. 
[0042] 7tn/777xa^t'J4#-b;l' 

Mi*. 

[0043] W£«fEft*mtoM 735914, 
lOCjUffU I«^%7tn/77 7ya^t'J4 



5) ^2 000-1 96 99 5 

8 

[0 044]@JK§*lfc>!r*5«9ti. 7+Q/77 7 
[004 5] iWA^fc, :^^7^fAT'li. T 

7-0/7 7 -y ^ a * * v z&m ixm&zsm ix v 

•yyrm^^if^mx'hh. tti, m^wmmmi* 
^7fiU(;a<^» J *E<^s. **y*w<o 

7^I«, fiaxhflai^riBt**. 4fc, il»«7J 
10 fc*J«SrH. 

[0046 3 4fc. CCDft^S^ CDS. 
777^*1 VK7-0\\ TG. 74 3>\ >fy 
?-7 x -i 1 oO¥Wtt**J:fc4 1 *>T 1 f - -y 

[0 04 7 3 4fc. ^^^/WBa^^fcUi. Tt-o^Z 

fit* a/d sawsi^ffiiaBit^Hty 4 xm/mn 

ii. TI-uytrnx-hhtzfrMFf-Wl X&tfiMER£ 
20 fciS^-^^ftttat-W. 4fc. *®*ffiBtiL 

I.. 

[00483 4fc, £*>;M5M:, 7 <)VJ*Zffi%th 
;&.x?fcifc*T. 7 4/l/AOAftJU^^f. 

[00493 4*;. ««3ftt>^^»fi3^ htffll 
ttt>iS<. yiM^/HS^axha 1 ^ (£817 4 

A-coKOHilf^S) . ttffl»IIR36 t fi< (7-f^« 

30 k2^fit) , mmm^-^m^^Jx^tih^a^m. 
[00 503 i^ttWflll-cii. uir-f 

fl^aiU^22S:^^ 7^9«7to/77 

U 4«)»tcEaiL.. 7to/77 -y yi^t U 4^)tt(z 

LPF25SrlSMLT, 5 i i: t^T 

[00 5 1 3 4fc. 7tn/77 7y*^ ; E!;Ctt, tt 

nTi-nymtzteTVfivfezw^xtm-thzttf 

[00 523 4fc, 77-o/77-yxjL^ ; E'J4^#S[ 

I). H2ftl^|4fc5^-J:dfc. rT-o/7 

7-yxjL^ ; &U4tC#S§^fv:r'7-o^$-A/D^ 

50 [00 53 3 4fc. 5jKfciWW«7*';>^23tt. 
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[00 54] itz. Ttn/77 7yj.^ ; E l J4^ 

z&frmmz § 4> {cat#>4 -r t c «t o . _ sut 

[ 0 0 5 5 ] ifc, i^HWBSrett, awm 

CCD£fflWC^4*>\ MOSg&fjt^&i:'£B§V\4C: 
fciWC*4. 

[0056] («2^Hm) %2<?>mmmx'\i. 

[0 0 5 7] 05 (i. ^^I7tn^777yi> 

5£?)!$[aiiPi"e-t >-t y y y i . w u 
l , mm i , lp f raw- tx^pmmn^-t 

[0 0 58] Mrtn^^v^ty^I^fcS 
OTI#te3BiW-4vf ?31fc. WMI#*«»*-47 

■fbTI-uyyJ •y^a^ i E l J34ktJMIL. &4&41 
fc. 34fcWi«L«4H-47V:ratfLPF35i:. 

[0 0 5 9] £<0fM"C«, -7-f^31*^aj^$ilSa 

m— fl, Y-fh. Z ^XE**7^o /7 5 -y S' 
tyMflHwUcWJllSfU -fe^OffjS^-'- h ( F G ) \Z 

[0060] -r^-fyry yy&n^pm^^Mz 

lzm&Wm-& ifcCl 1 ?. ; t^ft-f-^'T7-n^7 7 -y 
i/*.**'J34fc:£8;3*l.4. 

[006 1] dC0T-fn^7 7'yva^< ; &U34O#§a 

ia# 200 -f-mx-h cd ^oata-cae 

$ilTf>l>Xr^^^^7-'Jy^&it4 4. lkH 
zX'gpm^Z-vyrv y?Ltzb£<r>Ti-u7-m££ 

mftixwr&tszttfX'Zh. 

[ 0 0 6 2 ] ?f£«*fctt, 7tn^75 7^t U34 

pf35thb. xe-j&36a»&«fFS;h. 

4. 

[0063] £0) X o fc, *a»#ii»3&WSr7^n 

[0 0 64] Z0)iilZ. 7^/77 7^^ 'J34 
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*B£«ww-4.r 4. ttz. T^n^mm 
1/0*4 a/d. d/a08& % ©a/ff 

^RRtf^7rJB**y££j&TO?a4fctf>. i 

cogsji, w^iHM:. n-3x hit. mmmmt. r 
&*ft±'t&ztwx'Z. aHwafc**^. « 

[006 5] 4fc. .I^gfiT'ii:. A/Dg8K»ffi»i* 

Lav*:*). ana^asHfe&wc**. fc*f. 7 

<rMh-o%tfhh^\z;A xb zmfmhb&tf. 
itijimzmftmzwmthztizi*). z<r>/4x* 
4h&»9t<<"*4£ 4. 
[006 6] ifc. amt&Ti'aryj'y s^^y 

34#*;l^<9®Sf§8B5fc. #R-b;K7)T- ? £ 7 4 - 
20 hV^LA^iJtKLTS^&tfJtf. g»«#t'-y h 

[006 7] 4fc. 7-7-0^7 7 -yv-A^ : £ , J34t. II 
[0068] ifc, 77-n^77-/v-J.^ ; E , J34(C#m 

6. 07(c(i, cd^mdcouj^j, ifcttr^wry 

30 T-^ttJ^Sr-f^/K y?-7 x4 X\1]m\*ftLX 
D / A^S552-C'7-fn ^fi^fcSHi Lfcft, 
Ifi'TVl'*-^ H0»33'C^^7 , /P*-/P H tTT-r-D 
/75 7^a^t'J34fc:WRU, B4l$t{±. 77-n^ 
77-yxa^ ; E , J3436» 4>IS»{B Ufcr-^ 2: A/DSSI 

[0069] i^)J:dt. 77-o^7 7 7Vjl^^UT' 

[0070] 4fc. #Hfl^ST'(±. ffl«St^H^7 
■f n^r-^ ££&4-*££ftft t tT 7 7 -y t 

7 J -^tE»t4J:dt:Lrt)J:v\ 
[007 1] 

50 fcUr!EIW-4;i:4 t 'C&4fc«) s A/D, D/A^ 
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^Efm^t/immitmRV't * ? r m* * >; 
[0072] ttz. xmizmmttiv^ ?>mtx 

[ 0 0 7 3 ] ifc » *891£»iJ LfcMWiHBi. 0$£ 

[0 0 74] 4fc. *&JK)l&i$tiItt. 777^^ 
ft, lt!t«75vi'A**yfcMRfc«»i:*0Hi:'ttB 

[01] *JMW>» 1 ^WB!Wt*J*t6 U 1M ^/Uffl 
^iOffl^Sr^-tT'n 7 70, 

[12] Hi^^^tfaeew. 

[03 ] 18BM9il c?>m&BB<,zt5VZ>Ti-ny ■ J] 
* ycoffifS.Z^'fT'v -y 70. 
[04] 03^^70^00. 
[05 ] *W»0fli2^)l3BE8Bfc:iJ»t6r-fn^ff^ 

[06] *%Bfl^2C0Hifi^S(:fc(t2.ii#S4gB 
[07] H6<3<Hf?l4§«0>38BflL 

CH8] jKwsa»^rtt*757>'a^ : e , j«iij«* 
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[09 ] %%V>rV9)V ■ A+iViiX 5<0$f££Srf 7* 
[010] HS07 7«y^a^ ; &y^-fe/U^t, S£ 

a*. i»*«aHi*i!«W4Hs 

[011] HK<7)7 7-y^i^y<9g#$J£^Ki-0 
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